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(57) Abstract: A multilayer piezoelec- 
T 3 tr ic element capable of increasing the 
displacement of a piezoelectric actuator 
at high voltage and under high pressure, 
free of variation of displacement even 
if the element is continuously driven for 
a long time at high voltage and under 
high pressure, and excellent in durability. 
The multilayer piezoelectric element 
comprises a multilayer body formed 
by alternating at least one piezoelectric 
body and inner electrodes composed 
of first and second inner electrodes, 
a first external electrode formed on a 
first side of the multilayer body and 
connected to the first inner electrode, 
and a second external electrode formed 
on a second side of the multilayer 
body and connected to the second inner 
electrode. The strength of adhesion 
between the piezoelectric body and the 
inner electrodes is less than the flexural 
strength of the piezoelectric body. 



WO 2005/086247 Al I lllll llllllll II llllll lllll lllll lllll llll I II III lllll lllll III II II III lllll ill lllllll llll llll ill 



Plt^j: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ti^H fSsSdofci^Ry s ±x<Dmm<Diun&m 

7b< RTi&J: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, 



BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



WO 2005/086247 



1 



PCT/JP2005/004097 



m m m 

[oooi] ^mmiz, mmmmmm^i^r. mzm*}b^5z.kt>&z>)$3£Tm&mmz. 
Kmrnfr-t^, Mmm-t^-v-, m^^^-, 



[0002] mmxy. fenfcbftmnm&&mz.mmvitmmmfenmttm^ftmmmE. 

[0003] m24B{i, ftwtjcwti Km^tifc^M^mmm^mm^'^ir^x 

tix\<^ 0 mmfcio3n^ )±mi$ioibft^mmio2b^KKmm£fixfj:%&^ 



WO 2005/086247 



2 



PCT/JP2005/004097 



[0004] frmmm&^fc^y^y^v—^y—ucft 

[ooo5] ~(D£5?mm%f&?4y<Dmmm)±mm^-te. ^mmio2bj±mfoioi&m 

[0006] £fc, ^^7^^^^tP#l-^^7^^^^^<^^Mm^^^^rt$|3«^102 

[0007] ftSBWEKHL-CE:, mm±^y^^^(D^mX^ #f^fife3^*D 

[0008] U^UktfSib. «SMffim#^-«ii^o««^m^-^B B p(^x.f«jBMir755/^ 



WO 2005/086247 



3 



PCT/JP2005/004097 



motto itfz. mm&tj£ni#mm(Dm&m&&ft\yz3bZo 

[0009] &±<D£5izm&£ti&ttQ]£M#tt&^x, })—\*m&fwmMio5ic¥m 
Kxvmfeu ftMwmio5m\zffife<DW£&WML,xmW}irzzb\z:£*). rnrnr 
??-^—?bLsxmm-r%-b&x%% 0 
m?jcmmmmi-i337i5&&m 

m^JCUkS : #M 2002-23 1 558^£# 

[ooio] isfrufr&b, 3£¥i-*5v^-c{*, /j^ojEEmr^^— ^m^mm^^nm^x 

[0011] *7h$^^,^^JBMffm^^»3^W^g#<Z)|g»J^^^flJffl$^T 

^^^—^^bTfflv>fc^^«, ffim<D&ifr&&ikMfo&4kvxmWi&mi¥m 

MfK&fa±tf$itbbtiX^ti 0 
[0012] ^©J;5^#S©*fWtt©^tfci!:j;5#saiPi^^b-C, Sfc^tf^B^Ui: 



WO 2005/086247 



4 



PCT/JP2005/004097 



[0013] J^LfcJ;5fc*9y*tf^B£Ufc#£\ ffi«#:(D^a^T^5l#fci-fcfe, 

[ooi4] ^r"C\ ;*3&wr±, rismjE, ^ff^T-effi7^fax-^o^*ir^<-et, 

o 

[0016] irf^ib, tt&m\z.&ztgi<?>mmmEmmtt. ^<tki-^><DBM^tmi& 

[0017] *fc. #»Wfc*83^2&t^3©MSJEE«^H:, yitWt^^tH*!?, 



WO 2005/086247 



5 



PCT/JP2005/004097 



[0018] -rt^ib. ttm\z.&zf$2<Dmmmj£nmtt. ^<^io©£e«mi& 
$g2<Dfimwmt%mu mm\HMwmte&m$r£fy. mm^mm^mm^^^ 

[0019] £fc, *5IM^5^3<D5ttSSLEEm^^«, ^^^lo^M^^l^^H 

, mmmmi^(Dm2(Dmm\^^tixmmm2(D^mmKmm^nfcm2(D^ 
[0020] *mwimz>M4<Dmmmj±mm?\^ mmm^rnvtc^x^^Km^ 

^&£ j tttih<DX$>Z) 0 

Mmmmmmm^tcm^, m^m^mmmmm^^xm^^ 
<D^mm^)±mmi^ir^ 0 -<Dm. m^m^^mm^mi^iffvx 
mf^^coMmmn^mxh^t, mw<d ^^mt^-m.B±^mhmnL 

[0021] ishK, mm^^tc~mm^&-r%^tx\ mmMtm^x, s&flwa* 
[0022] ^±(Djw^m^^x^^tit'^mmi^^M4(DmmM}±'mm^-^ 



WO 2005/086247 



6 



PCT/JP2005/004097 



mm^tifcmi^ummt^ mt^mw-(Dm2<D\mmm^tixmmm2(D\H 

[oo23] *mmmz>M5(Dmmm)±mm+fe. mmm^ta^tc^r^x^^m^m 

±^±£51^ m^<Dm^Mwmtmu^t^tz.mz.\H^nm^mj^fix 
^^^m^xh^mmmm^n-r^mm^ m^m^^mmm^^. 
nxv >&v ^c£>, mmmj±mm^&mm^xhMmj±mm*m&&^t5te\< \ 

[0024] *fc, JEm#%lfe&f*^fc3~^^ M&3*t£<^§Bm»1^m^»^~ 

[0025] frfrz>m&. fti®mmtMmmmmmb<Dmmmmvtxhti^ m^—m^. 
M^xmmmj±m^m^mm^x\^^ 0 ftircm^itifE^«^<^# 



WO 2005/086247 



7 



PCT/JP2005/004097 



[0026] r.©J:5^^lcS<3v^^$tb^»M^505©j»JBSLEE«gjf^tt. >J? 

mmztixtezmmfok. mmmmi^(Dmi<Dmm\m^nxmmmi<D^um 
mwm&x-h&o 

[oo27] ^(D^mmim^mi^mmmmmm^xti^ ffm^^^i^ffimf* 
&tb\z. j±mwt^Mmt<Dm(Dm^ti^4^<ir^t^mM^<DX\ m 

[0028] *fc, ^M^5^2©5»SSLEES3(l^tt % lftlEftlHS«£<DB®{;i**LT5~7 



WO 2005/086247 



8 



PCT/JP2005/004097 



[0029] *&m\z.ttkZ>n3<DmmMmnmtt. mmmm^mm^^mm^n 

[0030] ^mmmz>M4(Dmmw)±mm*K£ih^ m^m^(D^mmm±^j±m 
±-r^b^x^^(DX\ ^^m^ps^^b^x^rmxt^ mmmt 

^<Dm&tP5it~tZ>^-btfXizZ>CDX\ mms ^(DM^&ftut-r&Z-tbfj:*), 
^=L^—?<Dmi / EW}<n$V±i-Z>Z-b&X%% 0 

[0031] ^h\cm^m\^<D^mm^^x(Dm^mmxmm^x^^^b-x:\ 

o 

[0032] 

^m. mm^—^<Di^m^tiM^^b^mn^b^x^fz.ib, m^m^ 
mtitcmmm^<D)±mT^^-^mmir^b^x^ 0 
[0033] ^mwimz>m5<Dmmm)±mm^£ti^ mmmi<D^mm(Dmmm2<D 
^mm^n^ar^n^^m^bu mm^2(D^mm(Dmm^i<D^ 



WO 2005/086247 



9 



PCT/JP2005/004097 



[0034] $t>^ w^m^^ir^mm^nnmtmm^nw-^^xmt^w^^ 

tf%fot)Mrp$:ffiikirz>~bfrx%z> 0 ^tucw, mmm&mm^-zmm^ mm 
t>rxMmmmmmm^xh,mmmmmm^mm^\^xh^mm^\^^ 
mmm^xh,m^m^mi-^±r(Dmmm^mmm^xm^-r^mm 

^falz^%?9v?&ffi±~t%Z-b&X^%GDX\ m^mSKVt&mtb&Z-b&X^ 

[0035] zhK, mm\Hnmm^mmmmw-(Dmm^mm^ti^ mm^Mmmm±iz. 
m-&tiz>mmft<Dmm&fc<x%z><Dx, mmf±mi^<Dm^mm^±^<x^bb 

t^h,mi^AKmnrcmtm^mmmj±mm^tir^t^x^ 0 
tot, mmmmmm^mmmm^xh. pjfm(Dmi±m^mmm-mt^ 

[0036] ^tc^mmzm%mi—M5<Dmm%ij±m,m^-iz.m^x^ ^ , mm&mf&ir% 

1 2 
1 2 

mmmmm&mMvxm^u&tfiiM-vxh, ftMmmtftmwmb&ffl-vmm 
7f&%P5±x^z> 0 ir/^ib. mmmm^<Dm^ti^mm^mux^^ mnm^M 
tf'hts^zmm^ ztbia-z, mw^^^-^xmm-r^m^m±x 

~t%Z.b&X^% 0 



WO 2005/086247 



10 



PCT/JP2005/004097 



[0037] tt^&m\z&ztgi~m5<DffiiiMEM&tt&^x* ftnmmt^n'mm 
[0038] $e>^ mm^Mm^^mm0.mbb^mmm^m^mij\\'r^bKx^), 

m&<DmMmm&mmirz>zb&*imb?£z Q 

[0039] miA]^mm^zmM(DKmi<Dmmmf±mm^<7>mmo 

miBmm<Dmmi<Dmmmmmm^(o&mi^mbp%^wmmb<Dmm^m^ 

m2BmMmm2<Dmmmj±mm^-(D)±mfom t m mmm b^mmv^m^ 
-rmmmmm 0 

meAmmmm3(Dmmm!±mm^(Df±mi^mbmmmmb(Dmmikm^ 
~rmmmmm 0 

m6Bmm<Di&-m3<Dmmmmmmtt$d\,^x^ mftzm&<DftftoW&&EMft 



WO 2005/086247 



11 



PCT/JP2005/004097 



miocmm<DMm4\zm^mMm<Dmmm)±mm^\^f^-^(Dm^<D^ 

mnBmm<DKm4(DMmmj±mm^^^x, m^m^mmm^mmi^ 
mi2mmmm4(Dmmm}±mm^^f^^mmt^mmt<Dmm^ 



WO 2005/086247 



12 



PCT/JP2005/004097 



-rm.mmm 0 

¥BBIo 
¥BHIo 

¥BBIo 



WO 2005/086247 13 PCT/JP2005/004097 

¥BBIo 
¥BBIo 

[02OC]J:bi|£{m<^JgMJim*^^^ 

¥BEIo 

[|2|21B]i:bi2F!|5<DQeMJ±m3^ 

¥BHIo 

[®2ic]itf^>i5<D»jBM;£m*^ 

¥BHIo 

[g|22B]J:biK{m<^SMJ£S^^:fc^ 

¥BEIo 

¥BBIo 
¥BBIo 



WO 2005/086247 



14 



PCT/JP2005/004097 



[0040] 1, ll'-J±M,fc, 
13* • '^jB^N 

2, 12, 82, 92---P fc 3fPmffi, 
2a, 82a, 92a- • -Hffi^^K 

4, 15, 85---^fpm*. 

31- ••JRjW^SS, 

33---Rt*f?U 

43- • ■JEEMT^rf— ^ 

io- -mmmmmwrn^-. 

20---^|&\ 

31 •••m^, 

33- --Pt^U 
35- • 'sWzf^ 
43- • •JEE^T^aJi— ^ 

Hito^tii. 



WO 2005/086247 



15 



PCT/JP2005/004097 



[oo42] ^mm^micommmf^mm^. hia, hib^-tj;?^ jznfcutft 
fasti, *:<DH-ww&i5\z.faMW&i2&— m&%fcmm&tix^^ 0 ^ 

^mmi2^ts'^tt£<)^m^mi4i)m^tix\^ 0 ~~x\ ^mm^mmmm 

[oo43] ffm#:iira^E^tbfcrt§Bmni2«, 09*.^ m-^^v^m^&mtt 
nxi&)$£frix$o<Q, ^m,mi2&m\^x&j±m,mucBrm<Dm)±&muir%-t 

[0044] ^.tiKMLsX, ^m^mi4feft%mmi2mtetix\^^MWt<D)±mmi<Dm 

XfoZfcbb, mj±&m\\^Xhm&&3iCtj:\,\ 
[0045] ^:LT, ^Jfe<D^l-e^, ff«#:il(D^SJ; , 9i±«ft:ili:P fc 3^*ffil2t(Z)ra 

is^_h-e^t, ^mmi2Km^t^mmi(D^mwMm^wM^fv 

x, )±mmi(D^m^hf±mmib\HMmmi2b(Dm<Dm^m^m<ir^b, 

J£«fm£ftS&mm2£<Z>P^^i^l^ 
[0046] £1±.<D£?\^ mmmj±mfom^(Dm$LM;&^<1r%\zi^ M^ll^MO^ 

j±*^ii^^fm«i2^r H io^M^i<i-§^^s^§^, 

mmt. 0*b<«j£m#:il(7)M(7)7O%J^T, £<90l£L<«:5O%WT, «£?>i>o 

%£iTb-r&z.tx\ ftuwmi2Km^td±m,w-ii(D^mw7$<Dmm)fct!%^ 



WO 2005/086247 



16 



PCT/JP2005/004097 



[0047] «M (HJfi©^tl8l)-ett, J±mf*ll^rtf|5««12i(D^(D^3tS^7 

0MPa^T^fc3^/W*bV\ yift, 70MPaJ;«9^<&3^ rt*P®(fi^JES 

m&oMPa^wmmMmnm*$mm&&&<>zb&MM*&\ wt^, mm 

SdSOMPaJ;«J^#< 70MPa^T~efc3^aW^Ll \ 
[0048] M^«^©£#S«r;k#<^3;fcfcfc:tt, JE«#11£PW«S12£ 

OMPaJ^T^J^^LC $^>lC»^SrlRl_h**5^tt, 10MPaJ^_h35MPaJ^ 

[0049] mm#u<D&8tk, j±mmibmmmi2b<Dm<vWt^%&m¥ffiR 

p fc 3$|3m*i2(Dm*ffi^a>toS^[^^lB§M^^J:5t--rSo ^ 
^Kittf-^ jis Ri60ii?:^S$ttTv^4Aft»f aft$*tft^«fen:r, M^lSlfc: 

, |*»>H-^jEES#:i l©«3f-Cflfe«bfel^©fli[SrJEES#:©3ftap ( * If fog) bL,fc 0 
[0050] $fe{ci^K^#§^|fe(D^l(Dj;t90^bV^^Ti*, tt^E^8BW£l5£F*3g|5 

mmi2b(Dm(Dm^foM^mmib\H^mmi2b<Dm^mx i 0'h^<ir^ o 
~(D£?i^ )±mmib^mmi2b<Dm(Dm^fo&^wmmi5b\Hnnmi2 



WO 2005/086247 



17 



PCT/JP2005/004097 



[0051] *2&mK*3^x s fcmmi<D^&£V)±mmibfti®mmi2b(Dm(Dm&^ 

tett&te, w$m&&mfeTz>jm. (3)^mmit^m,mi2t(Dm^mm 

fti$mmi2b<Dmiztf9xm&te)&irttm,teb*&&z> 0 
[0052] Mcftmttm(—w)kLxfc j£mmibfo&mmi2b<D%-m^ mmmitf 
m^m^irumm^nmx^hi&n<Dmmmmx^x^ m?u*s fw« 

[0053] ^.(dxok, mmmi2mm&mi&irumrM&nm&, mnmi&tim&m 
ttirzffl&mittimmxQ&m.Kirzz.b-x*, mmmm^m. Mc%jtep%mwmi2M& 

[0054] zbi^ ft^mmi2&m&<Dm^mxm)$£fr%b^f£mfoiibftffimMi2b 

[0055] m^. *^^©fISfftif©SMWt5o 

[0056] *mM(Di&Mi<Dmmmj£mmtti¥f$rrz>Kn, ~^r, Pbzro -PbTio 

3 3 

/V^fOfiS^^^^M^-i, DBPC^/V^^/V). DOP(^^ 

^m^^)m^mmb%u&vxx : 7V-&{¥mir% 0 ^lt, m^v—zm 
[0057] ^/<?vvj*^<DftMmmi2&m&.irz>&mffi3zi^ mitmmo&mm 



WO 2005/086247 



18 



PCT/JP2005/004097 



o 

[0058] -^l-c, ±mfcmm^-xh*mmtstitcyy-^i/-h%mmmmu ^mm 

^m^U&XM^^—^n^f^ 900- 1 200°CXm^ir^ klzXiX 

[0059] z.<Dt%, 7fmv£mi4<D%yA(DSfy—>i/—htpK, m-^y^^m^^mmi 

wmmw-^mir^bi^x^o 
[0060] ^s#:i3{*, ±mmmcx^xi¥m^ti^(Dicm^ri^hcox^<, 
mm(Df±mmibmwc(D^mmi2b^mzmmL,xf^mmm3^mx^ 

frfif, b*(D£??mmz£<>xi&}$,£1riXh&\\ 
[0061] ^(Df, ®«Mi£mm^^#Jffi^W^^t± 1 ^-5rt^Mi2i:M^a^u^ 

mmittd&^j*m(Dmuw-*temir%o ^x% mmmn^^y^mmmx 
[0062] ^mmi5&mj&ir%mmttfe, t^^—z cmmm <Dwm\^ io-c^c§ 

[0063] flifcfcf, »««i5{i. WT^)J;5^b-C7T^i-5o 

^7^ittt^-^b«L, ^ll^-Wl«Lt, v^-h(Z)^S^6-9g 



WO 2005/086247 



19 



PCT/JP2005/004097 



[oo64] ^*d\ mm^9^mn^—^h<Dm^HHru&i^ ^y^n^mm^m^ 

[0065] m^mnmmoo°cx<om^^M^a^ m#?xmn&^—xh(?>m&3z(Dm$ 

[0066] — ^ m%UtfHm&55o°c£.<9hi&\^w?-&in^ ^mmi2i^ntmmmi5 
mmi2t^mmi5(Dmx^<—^m^x^^m^h^o 

[0067] MJf^mmVk^— h(DJ?^«, JEESfrll©J?^J:?)t>S»v^ds 

[0068] #Ci^ ^m*15^^Lf'^jgf*13^y3-^rf^^t^?*-r§^^^, 

[oo69] ^lt, ^uwmi5icv— vm&mnu mv— pw&jt-vx— M^mwmisK 



WO 2005/086247 20 PCT/JP2005/004097 

[0070] ^mm(Dmmmj±mm^^nhKm^n^h<Dxw^ ^mm^'g&m 

[0072] mm<Djtm2. 

i®mmtt7&(D~nmw(Dtt;±mxhz> 0 

[0073] ^O^i&^^^SMffim^lOte. P fc 3$|5«ffi2^f|jij^]$tifc^l!t20^L 

[0074] -r^t^, mM(DKm2<Dmmm)±mm^-io^ m2^irx^ j±mmtft 
i$mm2b&&KKmm^xf£%mmi£(v—tt<vMfaiMm^ ^mm^m^ 
tixm, ^(DMm^^^x^ti^ti. ^m*4fi— m&tiz.mm^f'^ i m,m2 
(DiQnt^ mumzmmir%£5\zm&£thx^z> 0 mmmmitmm, mm 
mfcmm^iotDmmattm&m^tfbtixteK), ^(D^mmmm2<Dmmm 
fcmm^io&mmmfrmT^^-fb^xmmirzm&Kfe, mmm^vj 

«£t>, m)±nm^xox)±mm^m^^o 

[0075] ^LT^HJS<^?f^2(D^jB§UJim*^-10-t?«, Il|3t^i-J:5^ffim#:ir^^ 
^fof^^m,m2(Drp\Z.^W.20&ntfZ)tbh^ F*llfP@«2(Dirffit-£^-C, hi 



WO 2005/086247 



21 



PCT/JP2005/004097 



[0076] rtfRm^2rt^^(OJ:5^$IJ^$tvfc^|^20^tev^^(D^^ P -e^, 

[oo77] ^-e, ±m.±ft$$mM2<DmmzMirz>Qm<D &tbz>m&(&$L^) kov vr 

[0078] — ^\ ^^70%£9*:#v^ ^BR20M©®lfiSP^2at!^jgl!:jWV^^ 

ask 03^-r<£5^ &m20ttmmnfr2 a mizmirtch<Dfdtfxtet£<, mwM 

ft2a(Dftmz&^tlfc£?t£WMXftteVXh^\ 
[0079] ttflB^^f^, i«9^?*b<«7-70%, $^0£L<mO~6O%-Cfc3 

o ^<D£5i-i-3-£-e\ JEE^frlSrJ;?)^— Xfc3&g-e#5££t>te:, p fc 3$|5««2(D^ 

o 

[0080] *fc. ^6t20fcJ\ HffigfcasttSfifcklBtfSl n m£l±X&ZZ.b&ffr&U,\ 
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[0081] *fc, mmft^mm2mm\zm^xmm^2at^20(DM-m&j±mi$i^m 

3r^w£U/\, z.<Dftm24^ m3iz.7Fir£?\z s mmm±MM^-(Dmmj3fa(D 
mm^^^x, mm^2at^m2<D^mmm>mtm^%u&&&bu mmu 
ft2a Km~rz>&D i ^ - comB22t)±mm t^-m m24xm&friz> 0 
[oo82] ^-e, ftm24&6om^mxh%k^ ^mm2^(Dmm^2am}±m^itm 
\^xx^^^^(D^m>±^<f£^tcib, \Hnmm2frj±mm ; k#)Mir%±ifr 

m^Mir^ti^hM^t\^m^xmitLm^±^<x^^t, ^m^^h 

[oo83] ^mm2^<D^muf^W8—iom^m^xi/ / ^ti^iim^m^ 

timm\<^fctb, }±mmt^mm2t<D^m\^m.i>m^.^i-<^, zrtib 
^mmvxmi^ir^itmmm^M^mi-^^mm2^mir^t^x^ 

[oo84] ishK, ?mwm\c^ mm^^a^m^-r^untrnti^m^^mmm^^ 
mn-r%~tmm^\ mn^(Dm^^mmmmm^^mm2\zh^t 

i©MB©tiM2a^iii:^^ mmia^ , mm^2a<Dm^^^^K)^m.2 
otimf&£th%frbx&Z) 0 z.(D£?K, ^mnm^mx^mtfj:^^ m^m^ 
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[0085] #ci^ ^IIJfeo^t82oM3LE«*^io©5!H5feS:SiW-r5o 

[0086] JJclC, ^-^•?^v ? ^A#(Drt§|Sm«2^*^i-6^M^^^W^— , eJMftm 

[0087] rt*&«ffi2«r#j£-r5*t©l;:, ^Wft^tvltoiSv ^S&gS 

rtfRma2^«^i-§M«»tLtt(DMV^»^K^r^^^|^20^^« 
[0088] Jjfei^ |iI«lC^^9^^^©^Jib^^5^^tp^*— S^y— 
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[0089] r©t, yv~->i/~-h&mmt£±%£i^yhu mmcDum-em^^—^n^ 
[0090] ^*d\ mmmjzmm^iofe, ±mmmz£^xfcM£tiz>h<DKmmt5tiz>h<Dx 

[0091] mM(D1&M3. 

m6Bi#mm(Dnm3(Dmmmf^mmi L (D\H^mm^—^^irm±mx\ m 

<d n uwm m ± & f±m>i$ 1 1 ^vxmf^u^s 2a&7F~tm% m x&% 0 
[0092] *mM<Dftm3<Dmmwmm^fe, mic^x?^ ^■mmt^-mm^m 

[0093] i-*t?*>. ^Jfe(Off^3(D^jiMiE«*^-e«, 06A^1-J;5^ M&5ffit£ 

£&#»ltv^o -~-e\ m^m^<Dmmmm±^mi^ii^i^xm^ 
mn£ti& \H^mm82(Dmm^—^m±^m^io^m^^x^ >s„ 
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mttmm&L-x, tisffti^itTifmo ^x\ mt£zm&<Dftwm 

K&zm^ww&m&tfty. mmMft&m*tixmmirz(Dx&&L<t&\ t$b 
mm^^t^-mMtm^rr^tx\ ^mmmm^x, ^v^m^ 
ut*>, mmmmwc^mmm^mmmt^m^xy^^^bf^x, 
^—^bisxm v ^ftm&. m^W}(Dmmbt£^(DX0m^<t^ \ 
[0094] ^tucMLrX^ m^m'\^<D^m,mm±^f±m,i^ii^^xmf^^82a(D 
^m^mMm^bir^mmmf^mm^mm^tc.m{m^(D^mmh^m 
mmcm^xhmm^tt<Dfe&fri&m^ir%-b&x^Z) 0 m^-co^rmmt 

Xh^mi±^S^tcm^^ir^mmmM^^ir^b^X^(DX\ 5&«9 

%<dx\ rnwrn ^(DM^m±ir^-tbf^. T?<?-^—#(Dmmh&wik~rz> 
zt&x%z> 0 ^x\ ^mnm&b\^<D\^ mM^b'ox.^^mxh^b^ 

LTV^o b*(D^fafah&Xh&^M^<V]&yt&bhte\s^bXfcZ> 0 

[0095] zbic^mwxfe, m^m^<D[Hnmmm±^mmi^^xm^n^8 
2 a <D^m^\^M^xh^bmi-^.^ \ mt£%m¥k<Dftn'mmm±f)m'mfci 
i^i.xmf^^82 a mm^\^M^xf^^M^. m^mt^^b, 
iiL(D^^m^sox\^\^t'^i^ mi±(Dm^^ti^tcmi-^<^\ 
m82nm^uMm^xh^b\^. m^m^^^m^-mmic^^ m^-m 
&<Dm^nt£\<^fctf). mi^^-mmbt^m^(D^n^^m^m^mnfc 
mmm&(Df±mT?^^—?&mi&ir%^btfx^% 0 

[0096] &*mt}^ v ^®%MW'b&fcfei-%1&Vtxfo%~b&^vx\ >5„ ^ 
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<Dtpfobtez>j&i!>K Mfotp'b-cfoZo j&jsmbLxtz. iso° EHE*rak i2o° m& 
90° ©^^j^^-cv^, ^■mm82t^mm85<Dmm&m 
^ir^m^^nm^^^t^x^^tx\mwmmxm&^<mmm}± 

[0097] xmntpfoAK m^m^(D^mmm±^mi^ii^vxm^^ 

^>Lm&—&kkt£Z>fmxw£<^ m>bfim&jj\t>i<Drp>LMt—$cirz>(DX\ m 
^m^mtitcMmm^(Dj£mT^^—^mmir^t^x^(DX\ &tbK& 

[0098] fel:^PK'(4, M^Stt(Dp fc iI§pm*82^^-C(D^^•#JB-eKt±^L-CV^§r 
[0099] fel^ltii, M^5*tfc©^lflJ«ffi85^(0|6j&Sr®t5fc«)©^'^— VjOSft 

^fc^(D^—^>^mm82icnm^tix^^\^ mm-r&mm&hZo 

^tt(D^m*85^(D^^r^fcfe(D^^^— >-^pk|gpm^82^^$fb-CV^ 
[0100] &£>t£;fc3£W"CkJ\ M^SttOrtfPm*82i!^®*85^<D£gg|Ll^o. 1 — 5 



WO 2005/086247 27 PCT/JP2005/004097 

ummmm<vwpiz.m\ f±mmi(Dmmmm^i^<^<DX0^<^\ o. 

»^^^<b-C, 0. lmmJ^_h3mmWT/6W*b<, 

;frfd£mmi±^^5rtM«82£«^ 

[0101] £*b W^W, g|7^i-j;5^ *^ffi-eoM^ ; 5^'l4^rt$|5«ffi82^ 

g|3mffi85(DSggtL2^o. lmm-5mmt^r^\ ifi^t<^o^iH 
1r%Z_btfX^Z> 0 5mra^i5^ rtlltSi©i'>i^ \ JE«#1 KDmSh 

[0102] rab^SfeSr^#<LT, ilft^feSrifiSfcSia*. 0. lmm^±3mmWT»t<, 
0. 5mm^±lmmWT^$^l^tU\ m!\ ffgg|L2ir«. ®JI#:80(£>{!lJB^ 

[0103] $fe{cl^K-e«, rt$|3m*82/^— ^^Cffi*7tfiRB^^$^-cVN^^-e 

, mi^m^com, mm^—^m^^tiM^ir^b^mn^b^x^^ti^ 
[0104] m^. ^mmmms^mmm&mm^mm^mmir^ 
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[0105] z.(Dt%, m^m^co^mmm^mm,mi^^xm^^82a(Dnm 

[0107] J^T, HJfeOBITSl.S.^^lRl^^LT, ^it^?f^3(Z)^jgMJ±«m^^M3g-r 
[0108] ^K^SSffiS^»mb^RB^n^o-e^<, «HK<7)^£& 

o 

[0109] mM(D1&W>4. 
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[0110] *Hife(D^4(D^jgMJ±m*^-«, rt^ti©M^ii©^i3^^ot 

coin] ir/^ib, mm^nm^mmm^mm^x^ f±mmit^mm92t^K 

ftMnm85bftMmm92b&&T(D£5\zmfc£tiz> 0 ^x\ —ttvmmo—x 

feigimxfeyy>}?m<Df r \-^mmx&% 0 ^l-c, mm^oiz^^x, lEmm^ 

«m*85«, iEmm<DftMwm92Kmm£ti. ikmm<D^'mm92bnmB. 
w^9Q[z.x.^xmw^w^tix\^ 0 mjj<Dmmz.^^x^ ^itissit 
^mm<7)^mm92\cmm^ti, iEmm<7)\Hmm,m92bnmum^96Kx^x 

[oii2] m^mmmmA^mmm^mm^x^ ^mm KD^m^nm^titc 
mumm9Qb\H^wm92(Dm^. mioB^i-j;?^ wwmiRmbvtcz. 
b&ftwibux^z> 0 z<D£?teim&&96kfttonm92<Dmft&HW^\zu!i 
<Dtz, ft^mm92bffim&i&96b<DMR&wM®:x&>z>b, m^—m^^y^ 
&&£uzm&. w-u^mAKvxmm^<>x^y^mmm^^xm 

^-cv ^b, mmn mkv>mn \v&t> * vxmwm^e xz.vjv? ism&r 
<D^zftMwm92tftMwm85mx~>a—h*mzQ.mmMfenfcm*<DM& 

[0113] ^5b\ igiOB-efi, fo#HmM92<Ds<?— >&mBM^96fcfafa<>X£imXRyt 

m96iz\^^xmm^mi^t^,K^^ir^mbmmb^Kmm^xM)^ 
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$*uTv^fc<©"T?t>«fcW0a*.ti, mioc iod, ioe#^) q 
[0114] &tt. ±mjtz.bi>*t>mbi>*ti:£5\z, mmmm.nm*<DMtK&&£vm<*rzti 

cons] *fc, m^m^^i-^^mm92m±^}±ni^ii^vxm^^(D]^ 
wx&ti\^ mmmm^ti^M^u ^x^y^m^^ir<f^ 0 ^cotctb 

^xi/B—Y^^mm»ibz>o 

m^m±(Dmi)^fi^ ^#>, ft^— ^ii^^fi^tL&i «^m*^ 

[oii7] rr-e, ,£*f«te. v^^?.^^^^s^i-§^-e^-^^u-cv^o SP 

^xm^^92a^m\^n^^x^m^^:tim^-. iso° j^^^m^ 
^f^k-e&3 0 ^;^i:b-c«. i8o° mfe^, i2o° mfe^, 90 0 m 
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irz^b&vsmts: 1 80° HHB^dW^bv \ 

cons] $e>^ MW^'bfiK mt£%m&<Dftnmmm±&}±mfcii&^xM?j:%^ 

[0119] P fc 3^mffi92^^jg#:i3(D#JB^^m$^i^^^bV\ ZLtlte, P*3§BS 

m92fim^mmxmML,x\^j:\^frx^ mM^mmi^x^^^mm^ mm 
mzmtiLx^f&^tfab, mmm^&ir%mw^ftffiizfflvi&tbbtix\<^ 

[0120] rr-e, ^zm&<DftMwmm±&&nfcii&frLTmttMft92ab}i£. mi 

*B$tv6rt§|5«^92^mfc^(Ji^bfcM^6ffitt(D|^ia5«^92llld:^iI 

nfcii&frLxmftz&fr92a)^m®mzj£n&m^x,mmm&mmttmW} 

[0121] fff|BR^(Dft^^R^O. 5— 10mm-efcS^^^W*LV\ £*tf±, ItflBR 

^(D^m^R^o. 5mm3<mxfoz>b, mm&'b£^tc%>\^ mma^ ftun 
m92bmmm^96b(DmmmBm^u^^f^^nM^<D^m^ 
n>wm^—>\^m.^x\^z.bbm^xm, mm^^m^xmBmm 

X&Zfcmmzf^yffim^^ir^^tbXfoZo W^R^O. 5— 10m 

mx&tii^ \H^mmbmmmum^b(Dm^<D-m^yiy^m^fcm^-xh 
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[0122] iomm^x.5t, mc^m^^^, \m%mm92tmmmt&96t<Dmmm 

[0123] ffrfBR^tW^Rte, i^^L<{il-5mmi:i-^ri:-eW^tt^ffiie)?)^i: 

~t&x%% 0 

[0124] *fc. P fc 3fPmffi92^^|^21^lS:it, f£rt^m^92<7>$M^:£it£^$Tffi^-*f 
i-^^Ht21(D^^^ffi^l:b^5-70%-e^i^^W*bV\ rtbtt, ^H£2i£rt 
g|3m*92(DB^CTL-C5-70% t i 5^§J:5t-«^, m^Atf^ 

^ifi:£#3^^-e^i\ rtL^LT, rt$|3««92^^^l!t2l7)5fc^ji§g 
[0125] Ji3^L^rtlflS«ffi920Bjg^*J-i-5^|®21<D^«)5#J^(^l®^) tt, W. 

mm (SBSTb^-tf) -ei^bfda:^ioof§Lf'^(D-efe§ 0 

[0126] ^^^ 5 %j;^^V^V^^j£«^ll^^^^p$tL-C»i-§|^^rt$|S 

o 

[0127] — ^I8^as70%j;9*#v^ ^BR2iM<D®lfiSP^t2*SlJ:j!WV^^^C 
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[0128] ttf|B^|^*«, «t90*b<«7— 70%, ££>^#mXf3:10~ 60%-Cfc5 

o -o^-i-s^ire, MfriiSr«tt)^— x^^-e^s^M, mmU92 

[0129] *fc, Q^KDmmz.&ifzMcjcm&i n m&<±xh^tmi-^^\ McMut 

[0130] ^IBrt*M92(tfffi^^V^r«*ffi^^|«©|f.ffi^JE«frll^g|i-« 
^^^^<^i-S«*^^^a22M«#:ili:(D^i-^S23^60SJ^±-e 

^5l^.^^22MS#:il^(DJfe^S23T^^„ 

[0131] rr-e, &m23mom3<mx*3bz>b. ^umm92^<DmmM^j^m,i^iitm 
mi^mMir^ti^b^<^^^m^xm^m^±^<x^^ ^as^sr/h 
[0132] *fc, mmm3^nnm^xh^tmm^\ ^jg#:i3^Rtt 
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[0133] tLf^m£%m\±(D^mm92b^Mnm85b<D&MLl&0. l-5mm-efc5^ 

bx\ m&m&±%<fa^mmmm&ffi±irz>z.b&m3:ist^ mtKmcmtitcmm 

<D^4^#l\ )±mfcll<Dmmn^4^<t£%(DX&^<t^\ 0. lmmj;% 

/h$v ^bmm%m&MWcfc£fcirz> 0 

mW}^m^^<l.X, mtKVk&mtbZWZ, 0. lmmg_h3mm^T«U, 
O. 5mm^J:lmmWT^$&iaffU\ SglttLl^ rt$|3m*92^gfi£ 

i ±.K&tf%ftMmm92bfti®mm85b(Dmm&ffix$>v, mmmm 

M<DMcm$m&^X\s ^ ( H 1 2 \zmir) a 
[0134] *^ffi-e(DM^«tt»rtfl3S«92^fPSffi85(Dra 
L2(IHl2^-r)^o. lnim^5mm«rit\ ^£i£r^55;l. ^Of&ii 

fg^/j^<^§(D-e0^b</ £ ev\ o. immx<o^h^^bmm^m^m\^ti- 

■So 

[0135] .»^tSx^#<bT, mtK'&&mtb%ia^ O. lmm^_h3mmi^T^W*b<, 
O. 5mm|^_hlmmJ^T^$^^^LV\ S£H|L2^ M#:i3cD#JB^ 

^it51o^|^$|5«*92^^f|5««85i(D|6^ra^^,l«&ra^SffiEg 

[0136] m^., mmmm4<Dmmmj±mm^<Dmm&mw-r% 0 

[0137] ^lt, ^oagmtt^— ^h^, ho_h®t^^y— ywjfiaot 
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[0139] ^0^<7)»jBMJim*^-«'^i-PS^^^(7)-e«^<, «§K<7)^£& 

o 

[0140] mM(D1&M5. 

1 

2 12 

[0141] rt§KSii2«Wi^iii5©IiM(ori(i#^ 

1 2 

12 
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[oi42] mm^mm<r>it{a / a ) mo. m^i^mt-r^tx^ mmmj±mm^ 

1 2 

b&X%Z> 0 

1 

2 

[0143] itt*-e^ efS^^ff^Srf^K-rSfeft^tt, JEE«f*:ili:rtlfR«ffil2SrS5Sl5: 
^SLfciL |W|B#«bTJ±ma^^P fc 3§Pm*12^^$-^-C, ft&nM 
lSSrKttTVyfc, ^<D^ M#:il«kP fc ilfRmai2^lll0#«^-fr§/cfe^, rt$R 

— ««ffil5^UT«, i±m#:il^rt$|3««12^|l|B#^$-frfc?aSJ; { 9tiS 
{a / a )xmirb,0. 9j;^9t/J^$v^t i O"C$>ofCo 

1 2 

[0144] itb^^-LT, ^SWCtt?W»gS»SfcOJt (a /a ) 9^_hl^«^«fc 

1 2 

fcfc, «^#:(D5ffiv>m*W^rt$pm^i2i:^m^i5$r*^Lfct9, » 

&'b£<\^xm?u&<D±^&mmir%^bfcm&&)xhz> 0 sterna*, tmm 
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1 

/a )£0. 95«±l*i»fc. £W*IXW\ *UB3gflUBfc©Jfc(a /a )£0. 97J^ 

2 12 

[0145] r*us, fljfctf, ^^^y^^^#iii^MS«-e«mffii5^7T^i-^i:. 
[0146] jyt^m, rtwm*^msi5ttev^ms^*fpm*^^^ds^-e#5 

[0147] i^, rtSP««12^«^5^«5c*©l^3S»ilcSra , ^§P«^15^r*^« 

1 

2 12 

(Dmsbxmtiitmmm&mm^bteZo 
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[0148] z.<Dt%* foMmmi2&Mf$irz&mmf$W(D8omm%M±&KMmmi5&M 

i5*p co^m^tm^K^m^x, ^m 1 mbm^'mmb(DmKm^x^^m 

xhmmt%~b&ft\<\ *7t, fti$mmbMmmt<Dmxmtt&mm4k&m& 
]&&£tiz>z.b&t£\ wx% mmm)±mm^%mmvfcmKfoMM<Dm&bfj:z> 
mf$^-mm<vi&f&&P3±ir%^b&x%z> 0 ^.ti^xv, mm^m^m^^m 
, ^M^f^^mntcm^^ir^b^x^^o ^.tucn^x, 
i2(D^mm^m^^mmi5(D^mm^(D^m.^8owM%^:mxm^.ir 
z>b, m^m,mi2bmmmi5b(Dmxmti^mmit^m^^m^n, 

£ f Q^rm&mkir%m^-xfo%frh, ^mmkicm \ ^ i mmi5b^ i mmi2(D 

&&$>%>o —Jr. ^mmi5^m^ir^mm^<D^^(D^xMmmi2^ 
m&irzb, ms.^m^.x<o^mm7o^mx^t^\ ^ofc*x pw«ei2wi* 

[oi49] ft, m^(DmtK&&m<irZ)izte, 0*b<«, ft&mmi2&m&'rz&mm.i&vo 
(D85MM%^±^^m,mi5^m)^ir^mm-^(D^^xh^b, x<o» 

*L<« X 90«*%J^_h, ^hK&^<U, 95>SMc%birZ)-bXmf&X$Z> 0 

[0150] *mm<Dmmmj±mm^te. #mm7o&p%mwmi2&mf&rz&m&.ft 
bm\^mmi5^mmir^m)^^b^m^xmmir^bmj^\ \ 
<o, [Hmmi2b^mmi5m^u^xm^xm^m^m^ir^b^x 
^mmi2b^mm70(DmRxiMmmi5b^mm70(Dm^ &m 

<xh^^mrjf(Dnm^±x^ 0 

^uwmi2^m^r^b^(Dm-m%b^ «m^i5^j^-r§H#(D#H 
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o 

[oi5i] ^-e. ^mm7o^y^mw<Dmm^m>^-r^t\Hnmmi2tmmm 
1 5t<D m&mmz.mm*rz>j&jj& * m m 7okm ^i-^tc^ , &m xyhm< x^ 

[oi52] ^mm7o^mmmi2^mmi-^mm^t^m,mi5^mf^ir^m^ 

, mw^mm7ommxrf7xmti,xffimi-%~btfx%Z) 0 r©^, ^nm^ 
m^^tmmmm^m<D^m^^mm7o^m^n^x^m^ mtmo 

[0153] «pj(D^jaMi±m*^-tt, tfriB^raJB7o<D^^m^ « 

3 

a 565 a 3s£X?a £Vh±^<Xh'ht5<Xi>m^mm^<Dfo±)tf^mm70lZ.M^ 

3 12 

vxmm-rzo a < a < a x&zt. mmmmmm^mmmm^tcm 

2 3 1 

1 

3 2 
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$"ju<^ib»L-c, umt^mm70(D^m^nYW\ir^txnmx^^ o fcsv^s 
, m-um^n^m^mvxmmmmm^M^^thx^ 
[oi54] *7b, *mm<Dmmmj±mm^n, mm^m7o<Dm^^mmi2^<D^ 

, mmt(D^mw^±^x, m^&ishicmfotch<DKir%-bfcx^% 0 -r 

mm^m^mmt^xh, ftnmmi2t^mm7o, Rummmi5t^mm 
7ok<Drmz&tf%fc±)Mtp$:ft)mx%, ^mm7o^x^±i^m^iir^t^x^ 

vk%mirz>~ttfx%z> 0 ^(DXttm.mm&i&f&irttMa'z, *mnm&mtt 
mm-tzm^. m^mr^t^^xh^ 0 u^ue^ ^m^nn, 
m^mmmt^mm^mM^^w^x^-Dm— mm^^t^ 
misted \^ ^nm<D&mm.)&t^nnM<D&mn)&x<Dm&&^ 

x\ tfrts tp mm 7o<Dm&t& fo^mm 1 2 ^ <D&mmf&frt>fwmmi5 ^ <D&mm 

[0155] $^±<DmMmm5<Dmmmj±mm^-z, ±.mjt.£5\z.Lx, ^mmiti&mirz, 

skm-i. mm^mimtmm^xi^mi-^tmx^^o 
[0156] sir, *mmizmz>mm<D]&Mi—5%5tf^ fti%mm. ^i$mmRx$)±mfo<D 

i*90*bv ^n^ov ^xmm~t%o 
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[0157] (F*3lMS) 

mmb&mmm)&-r%b, m^m^m^^x^tmx^<, m?t>m&vx 
rtMii^A»fcott), fw«1£ s mmmvxfot)Mrp$:mikirz>ti#>, 
?^ y ?(D^3i$:mm~r%-bfrx%z> 0 *fc, mmmm2xmm\.±x^ )±mfc 
lbmnmm^^c^, f±mmb\H^mm2b(Dwm^mm^^ > 'r<^v) > ^ 

nh^mmvxmmir^b^^m^^m^mir^^mm2^mir^b^x 

[0158] $£>^ rt$|3mft2^(D^M/M#/^8— lO^^JR^-a-^M^Ml (Jf*%) % 11 
M^MC0^^M^M2(MM%) bLsfcb^^ 0<M1^15, 85^M2<100, M1 + 

M2=ioo^m^ir^mm.^^^bir^bmj^v\\ ^tm, 
&m&i5mm%&mz.zt. ^mm2<Ditum^^<m, mmm&mm^ 
mmmm^tcm^-, ^wm2tmwcr^>m^^^hx^ 0 ^tuc^, m 
m)±mi^mi L <Dum±^mmx^, m^m^m^m^^b^x^^hx 
&z> a ^fc, [Hnmm2^(Diim^m<Df±mm^<D^4^u—iyaiy^x^mm'r^ 

mmmfcmm^iotDm^&fa^ts^zb^^&xfe^ o. iwa%£x±.iow 
m%£xrmm^ \ -at^ mum^mti, xm^^m^^^mb-r^m^-no. 5 

[0159] m:\ nm^m^85mA%^mKf^b, ^mm2(Ditm.m^^<m, m 
3 0 *7t, M&m2^<DiiM&m(D)±mw-i^<D^4?u— ^^mu^fc^b 

ll^JS^85«*%^_h99. 999K*%^T^i-§^^^W*bV\ ^fc, » 

SMi^m^^-lO(D^^i^f^tt^[^^]_h$^^v^5^-e^*, 90®s%i^_h99. 9frs% 
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MA (Electron Probe Micro Analysis) fe#(D^W^i"C#^"C# ; 5o 
[0160] £ibt-, #3B^<Dft|flttS2^<D&JRj&a-tt: N 8— lOjfe&JRdSNi^ Pt. Pd, Rh, I 
r, Ru, Os(D5^>^^<^ia^±-efe<9, ll^^M^Cu, Ag N Au<D5^&<£t> 

rtg|3mffi2^(D^M^«, 8-10^M^Pt, Pd(D5^^<^l®W 

[oi6i] ^mm2^(D^m^n. nm^m^cux^^t^xw^vw - 
tv^j;^,^^^^fcrt^m^2^^#§Br^'i4^^i : |^^^^^-t-§ 

[oi62] *fc, MfErt^m*^MiBrt^m^*^^#@»^<^^v>isam^^i 
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rr-e, ±mMmmf$.mtL,T\^ bn, tin, zr^m^mtm^m.^t-r^t^ 
[oi63] o±mm 

3 

£*#<i-5r^-e^ $^>^ mmmb\Hnmm2&mmzm)$irz>~bhx%z> 0 

_hfB^^b/tj±mf*l^bT«, iEm^^^md33^i:bKWrSV>PbZrO -PbTiO 

3 3 

[0164] $£>^ f±mi^(Dm^U^900°C}^±1050 o C}^TXh^bmi-^^\ Z-tl 

m^^io^^raBtt^^^^^^^igft^fe^^-^^ 
[0165] *fc, j±m#:«^M^iw#i-3, mmm2^m&j$<Di?ntimf$mik-<; 

xmm.t.fc^j±mm^u.mir^-bKx^mmm2mm^m^m^m^ 
[0166] (Mmm) 
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[0167] W««4^(D^|St*^30— 70#:^%-efc§^i:^^bV\ rrr\ 

^«^^Lfc^^^mffi4^M^|^^-bT^bTL^5Br^^«o 

[0168] Mmm&mtffi'%tf?*<nWkM. (°c) rt$pm*2^*j^i-§^mw 
[0169] $e>tc ^m^4(Dffm^i#j^*^^^y^^JB^^$tvTv^i^^M 

[0170] ££>^ ^a$««4Sr«^*r5^f9^Sr^fiiri!:-t-«rfcdSM*LV\ 'tbte, $£,H 
dS®iR-e#^V ^<DX\ 9^y?^&3&£.1rZ>W&&ibZ>o 
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[0171] Mmm4<Dm&&&mfoi<Dm&£. v )hm\<^tf)m-£is\<\ ^tus, ^ 

[oi72] $e>jc MfcWGA&ftmz. &m<D^>^mis<fe^yi/~vt<D&mmmwt& 
^mKmm^m^m^mn^^ mmmmmm^io^mm^mLxmsh 

[0173] ^mffi4<D^ffi^yi/^b<f^y^)^<D^JR4KSr^b3feV>^ % m 

<Dmm^x^x^unm4^mmmmnm^io(Dmm^hmm^ir<ti:^nm 

&m<D*y^~kfe&mB&m&&A;f€:-b<Dxh*), ^y^vto^mutfe. &m 
m^i^mvx^yiy^m^tch(D^ ^ 0 
[0174] ^«tt^^j^^«^^^m§^c^y^5mig^^^§^^^^ 

Kir^t^x^^m^m^mmm^Aym^&^xw^^t^x^tc^xh^ 
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o 

[0176] *mm<Dmmmmmm*iotemm&z^tmmmnttittti}£±frb 

[0177] *fc, *mm<Dmmm)£nm*io<DMmizffim i &Mttft&wm2bffims 

wm2tftnnm4m<n)£nfci&ftKm3*mj&£tix&*), ztomfiHz. jzmm 
x^^^m<Dm^mi^^^tix\^^.bmi-^.^\ z.tite&y. z.<D&5t£ 
mmm)±'mmi L iox^ mw<D^m^&<>x^%i&t}*m^~rz>z-b&x%z> 

[0178] MM<DMWt6. 

mzw&#iL33&wtfttbti. ttmm&3ipi\tt, mmi33^mmir^b^ 

[0179] Bf*f?L33^«M^37^}gilWtg^^(t^^, ~0»4MJ&37te«« 

|s^j(&ag^jg3Bf$^ »4M{^37^^0#-^(D^jE-e»4^#fc|^tLrv^ o ^ 

mm^^<DMmx\Hmmm<Dm^v^^mn^Kmm^n^x^Mm^nx 

[0180] £fc. =-K/WW^35(D_h«g|5«ii:^^^<^oT*5«9, ^^31^^ 
$tb^>y^39^tbRr^t: 0 ^h^41i!^oTV^ 0 ^LT, lRjW^&31rt ictt 

[0181] ^J:5^ift^©-ett, ffST^rf— ^43ias«EESrB3in$^T#^*r5fc, 
fcr^h^41^^JEE$tb. ^— K/WVK/35^(gtt?L33£rMSU »4«#t|^^#ih 
£*l3 0 £fc, te^ff^^^Jh^nS^JEEmr^^— ^43dSJR*tU, m^45 
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[0182] ^_h, « w im^mm^m^mmmmmm^xximmmm^^ ^xmm 
mznz^-y-m^, ^m^m^^, jes;mv^\ jznh^x, j±*^v- 

[0183] HJfe^ll. 

[0184] , 5£i£fl£^i&50. 4 /z mCD^:/^vVV=t>'^#& (PbZrO -PbTiO ) Sr^&fr 

3 3 

[0185] ^(Dir^vy^y— HD^ffit-, ^FWJfiHU;^ Bf^tf-^bolS 

8oo°c-e^b^^, iooo°c-e^Lfc 0 

[0186] ^>^^g^J;0aiif*^#Jffi^rtfm»M^-ji^^^5 

OMm, i|iS50 m m<Dffl.&]&j%Ut 0 
[0187] Jfcfc, TO*i#2 ui<D7U—?^mm^90Wm%t, ^ W W*&#2 ix 
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&&TA^*?*^KXmi£U£tZ.Z>, 6. 5g/cm3t^ofe 0 
[0188] ^LT, fl&fBflfctf^*^— h?r^Jg#:i3(D^§|3^:^15B^^L, 650 

[0189] t©f, ^SP«ffil5l2iy— KlftSrgSRU iE^U?Affi^gpm^l5^y— K<ft 

[0191] #cfc % fNKbfc^l^jRIBSLEEM^I^Sr, 3mmX4mmX 36mm}dPXLT JIS 
R1601©4j£fttf l!TC\ ft if 3£££r$l/£Ut, MiW^te. F*3SBtt£l2<£>WE 

^SSt^fttf^ffimi/r, fttf 9fc*3rS!IJ£Ut, £©t«fcte:*5VvT\ f£$tK^F*3 
§15*^1 2Mt#:il(0#ST«LfcB#, &mtbfoUWmb<Dffi<Dm&&M& 

[0192] Vcfflt(Dtt)£>\Z., fftM3mmX4mmX 36mmldnXLt > JIS R1601<D4,£ft 
[0193] ^1 
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[0194] mt, *^ttSfSSLEEm3fl^©ri:-C*>«o ^1Sj^asjEE«ft;£&oTV> 

[0195] iE«#:il^5^J;«9ffi«f*lli:P fc 3$P««12^(D^(DS^S^5Sv^ 
[0196] Hife^!l2. 

^<Z)HJfe^|2(D^JgMff«*^«^ ^Jfe^!ll^^rtg|3m*12(DMM^^M^o 

[0197] ^<Dj;5^Mb/c:ft«$^cDM#^2^^i- 0 ^5b\ ^^4©Ifi©Ift 
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d)pd, pt, Ag, %:<Dm<v&mfe, ftnwm&m t P\z3si-fzi£mM£mm.%-e^ 

^B^cxmmmmmm^nmmi^xmmmm^nmt^fco iwno. 
is, i6rzfowmMi2^<D&mit&i&&fc&^x8~ioM&m<D'£ : &M&i5mA 
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•So 

[0200] ^tl^^fLT, No. 2— P fc 9f|5®Sl2^<^^MlB.j^^^8— lOM^M^-^ 

Wi^rMlKi%, llM^M<^^*£M2ftA%£Uc£^\ 0^M1^15, 85^ 
M2^10<X Ml + M2=100aft%^Mi-^Mm^^J^5>i:-r?)fc^^, 

p fc 3§pm«i2(Z)5jis^/j^<'r§^^^^^^^^, F fc 3§p««l2(Z)it^g^/J^§< 

[0201] No. 17-19^rt§Pm»?J!S^/J^<-r^i^^-e^^^^, P fc 3$R^ffil2(Di:b 
^^/J^^<^#.^^|g»$^i^Ttl^lfl3*^12^^i-§^^^J•^#fc(D-e 

[0202] Hife#!l3. 

rr-ef*. £T , ^>m^^m^(Pbzvo -PbTio ) &^)$ftbirz>j± m-fe 

3 3 

[0203] ^(D^^y^v-^y-hcoftmi^ frM<Dm)$lt^)&£nfcm-s<9^M> 
^ftS^y-^-b^ffllcU ^ib£T^^JB30#\ »JB#:300#C, {£M«3 
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50 ix m, i|ig50 ix mfDffi&TfctfLVIZLo 

[0204] mz. msm&z ix nv<D7u—?^mm^9owm%t, mwmsm&z » 
^y^mm^—^h^mm^^^K^v-^m^x^xnmu m.m&. m 

St&T/\'**7 t xmzXmi&VitkZ^ 6. 5g/cm 3 -efeofc 
[0205] ^LT, ^7^— ^h^V— hSrM^^lflJm^S^fe^L, 650°C-C30^ 

[0206] ^©f, ^mM4iz.V— KlftSrSSRU jEffi&T^^<D^m«fcy— Ki&£^ 
LT 3kV/mm© ififcfiimilMSr 1 5# ffl fr^P LT^ffi&iffl^TV \ El 2 t^i" J: 5 fcSf 

[0207] ^lt, ^©3«jgsLEES*^^rabiajfi[i x lo^m^xmm^^v^i^x, * 
(Dm^xmrnm^mm^iTovcom^m^mMu m&m&w\feu mmu 
mmikX(Dm^m<Dmt^wmvti 0 mmnmm^x^m^m^mm^ mmn 

[0208] ft, SBR*. £Ht<Dft;fcfi>fc£>tW::££ra:, ^T^i5{-bT$iJ^Uh 0 
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mftem&B^nm-t&^&mfeu wmw.x^(Dimm±mtv± 0 mm 

^mm2K^n^mm^^2at^m2ot(D^m^}±mi^ucmir^^M^tv 

mm+io<Dmmjjfa<Dmmizm^x^ &m<Diommx\ &m<Diomv>M8t&m 
feu ^n-mm.m\%u ftmmtLrX^isito t^^m3\z^r 0 

[0209] ^3 
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(2) MifSifcitfm lc*3tt5^S©^>fb*Sr^U-CV >5„ 

[0210] ^3J:<9. it&ffl-efoznmio. lit, rtS5«ffi2©SHR45^5%7|c«{rc*>o^«) 

[0211] rJh/felC^bT, rtlf5»ffi2lC5— 70%©^BR20SrW*t"5^:5IM©iWNo. 2— 
8, 10-38te, U3^(D^ii^48 J um^_h-ei:b^!jNo. 1, 9 ^it^T^L*^ 

»SMi±m^^-ioi:bTlStLTv^^^^^^ofc 0 *»M©*ysFNo 

. 2-8, io— 38«, 5gisa^WKt(r«o*tefto^b*^o. 8%^T-eJt^j 
no. i, 9^jt-<T/h$<, m^<Dm^h^m&timthx\^z.t&frfr~ofc. 0 

[0212] <WK. &ffi20<DMJ:m&l n m^_h. *fc{iP fc ilfR*«2^*D^*«§|5^2ai:^ 

m2ot<D^m^nm Km-r^^mutu mm&fabmmi®fr2a^<Dm 

mtJ±mfalb<Dfj;i-ft&24tf60&U±X& : 5UmNo. 3—8, 10—19, 21—38 
[0213] H»!|4. 

nmm «k ^#5^(D^3^jBMiEmm^d^^«SMi±m 

*1\ ^F^J^^^o. 4 m m<D^^vvV=i^f P HPbZrO -PbTiO 

3 3 

[0214] i(Dir7^^y->-^-h(D>tB^, !S-^^^A^(iS95»i%-/^^ 
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looor-e^bfco 

ft#nmM82<Dj&i£^ 08, 09, 017, 018, HI 1 9 K^~i~MV?:\Z-t£ : 5£. 
[0215] 08A— Cte, M*5*tt<Ort*P®(fillI±^JEESfrll^b-Cm*5*|J^82a© 

a, 08B«M^6^tt^i-a^tt^ttcortgpm^-?^— >-^i-5pffi0T\ 08 

Ctt^§*tt^#«rt^m*IWI±^j£^ii^brmto$|3^82a^i- 

0- efe§ o 

[0216] 09A— Cte, ^tt&<DfotoW&ft±&J£Mfclltt\^XMttM&82a0 

M^mBM^X7!)^^M^x^,mmm}^mm^<D^x<Dm^mmxm 

^R®^^$tt-CV^r^^-r0-Cfe^ o ^-C, 09A, 09BttM*5*ttSr^r 

^mmm±^)±mmi^vxm^^82a^irmxh^o 

[0217] 017A— C«, M^5^tt<^rtla5«^l^±^ffim#:il^bTm^§P^82aCO 

^(D^mm^mmi^x\^^^m,m^—>'^irmx^ 0 ^x\ 017 
a, mi7Bnm^m^^ir^ti^ti<D^mm^—^^ir^-mmx\ m 

17Cf»^«tt^i-^rt$l3m*^)±^j£^ii^b-Cm^$P^82a^ 

1- ¥®0-e*>^o 

[0218] 018A— Cte, mt£%m\±<D\H^mmm±ffJ±mfcll&frVXMt£& : $ft82a(D 

mk*mi#m&xfr^&mfcMx&o, mmmzmm^^x^m^mmxwz 
zmvkco ^mm^mm\^x\ ^mmm&mm^ m mm^—^^-r mx 

~~x\ 018A, mi8Bfemte%mfe<7)^ft>^n<Dp\^mm^— 
^mmx\ mi8cfemte%m&&mi-%fti®'mmm±tfj±m,m i^lti^s 
u^82a^-rmx-h^ 0 
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[0219] ®19A-Cte N &teZm&(Dft&Wfcm±&J£mfcll&Jt'VXmt£Z>%!ilftS2a<D 

t^m^^mm^mm^x^^mmmf^mm^^nm^— >^-rm 
x&z>o ^x\ hi9a, mi9Bfemt£%m\k<D^n^n<D^mm^—>&^i- 

§|S5>82a^i-|l|-efc?) 0 
[0220] ^kK. TO*7Jg2 u m<D7U—?ty:<Dm&^b, mW¥-i%W&2 ix nKD^m^ 

n^t#7*m^<DmmmoonAmzM^x8nmi®mij\\u ^^u^x 

mm^^7^±K^v—^wmKXox^mu m.m&, mm^^/^xmi^x 

^rbT, mm^^^-^h^iy-h^mmi^so^nmrnssmKm^xm 
mu 7oor^3o^##tf<HTV\ mmm85&ftmvtc 0 
[0221] mmm85Kv— vm&mmu AEmRxiMm^nmm85\z.v—^m. 

^Jg^jEmr^^— ^^s.-eo — h 1 70v<D^^mj±^r 1 50Hz<DM^#:"e 
pp^plt, i x io 9 m*-e5g^,Wb^a^f o7h 0 Mi$kfem4K^irtmx&% 

o 

[0222] 
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50. 0 


49. 9 


— 


— 


— 


2 


El 9 A 
El 9 B 


EI 9 C 


x 


O 


o 


O 


55. 0 


55. 0 


— 


— 


— 


* 

3 


El 1 7 A 
El 1 7 B 


El 1 7 c 


o 


O 


X 


X 


45. 0 


44. 0 








* 
4 


El 1 8 A 
El 1 8 B 


EI 1 8 c 


o 


O 


O 


X 


50. 0 


49. 0 




m ± 




* 

5 


El 1 9 A 
El 1 9 B 


El 1 8 c 


o 


X 


O 


X 


45. 0 


42. 0 




38 £ 





G : %JMVtm(DmtiL& ( n m) , 

h : mwmm%k a x 1090) (Mm). 

(1 x io9mmm^^m^th, 
j : Mmm^<DM^m^ 

K: lkHzJ^Ji-e^^^^^o 
[0224] ^(D^tAfrh, it»t*5»^3, 4, 5*2, F*l^ffi82<D/-^— ^$5, 

«JB^«T^rf— ^SralBRHCT$*5i:^ J£m^£<^#<#5§|3#tf 5 

[0225] zLtLbKML-x, ^mm&mnmxfozm^^L 2-e«, \Huwms2<D^— 
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[0226] H»!l5. 

ju m) i*MSgtt^^^i-^Bff(D»JgS[ffim^^ffi^<D^*( u m) 
[0227] ie5 
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No 


P d 

) 


A g 
(«*% 

) 


Cu 
(11% 

) 


Ni 
) 


(%) 


1 


0 


100 


0 


0 


W if u—i/ a y-e* 

iH 


2 


0. 001 


99. 999 


0 


0 


0. 7 


3 


0, 01 


99, 99 


o 


o 


0. 7 


4 


0, 1 


99, 9 


o 


o 


0. 4 


5 


0, 5 


99, 5 


0 


0 


0. 2 


6 


1 


99 


0 


0 


0. 2 


7 


2 


98 


0 


0 


0 


8 


4 


95 


1 


0 


0 


9 


5 


95 


0 


0 


0 


10 


8 


92 


0 


0 


0 


11 


9 


91 


0 


0 


0. 2 


12 


9, 5 


90, 5 


0 


0 


0. 2 


13 


10 


90 


0 


0 


0. 4 


14 


15 


85 


0 


0 


0. 7 


15 


0 


0 


100 


0 


0. 2 


16 


0 


0 


99. 9 


0, 1 


0 


17 


0 


0 


0 


100 


0. 4 


18 


20 


80 


0 


0 


0. 9 


19 


30 


70 


0 


0 


0. 9 



[0228] Pd, Ag, Cu, Ni(fCS%)tt\ ftUWr&&MWziSitf}&frjc^(DMM%'V&l, 
[0229] m5£<9^ Ptffl-No. l<Drt$pm*82£#MOO%^Lfd^te, v7l^— ^^V— 
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[0230] ^tU^LT, f^jSfNo. 2—14}*. rt§B^ffi82^<^«£BJ$^8— lOM^JB 
®^tMMlli%, lbM^«^#*£M2jf*%£U^i|\ 0<M1^15, 
85^M2< 100, Ml+M2 = 100a*%^YSJ^i-^ja*B.^^^^^^i~^)fc 

[0231] Hife#!|6. 

*1\ 4 J um(D^>'^7V3^|&(PbZrO -PbTiO )£r^fc£- 

3 3 

[0232] ^-fe^s^^U— ^v— h<DKmz. iS-^^v ? ^A-a-^(iS95«*%-/^7> ? ^ 
i¥^-C, 013, 014, H20, ®2l, 022, m23iz:mirm^V^m\^xmmJ^ 

—b^ti^ti3oo^cmmu m&uto mf&n. soor-c^w^^, iooo°c 

[0233] 013A-Cte, ^SB«®92^j|i6ig^^96^<75^|?.d5R^fe«9.»eSU£«^^ 
irmX&Zo ~~X\ H13A, |gi3B«M*Sffit^SrWi"S-?r*T/^<Drt§P««^-?^ 

[0234] eii4a— c}*, ^m,m92tmmm^96t(Dmm^vtx^.mmmf±mm^- 
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hKf±Mi$llKRm&M)&£tiXV^^b&7F^mxfoZ> 0 ^X\ EI14A, BI14B 

um^m^^ir^ti^n(D^mm^-^7jkir^mmx\ mi4a-zm 
tz&w&k^z \H^mjmw\±^ > mw-i i^\^xmt^w^92a^irmx-h 

[0235] m20A-c^. \Hnmm92tmmmi^96t(Dmmm^xh'o, mmm)±m 
n(Dm^mmxn)\io<D^mm^mm^x\^\^nnm^— ^ 

[0236] bi2ia-c«, ^mm92tmmm^96b<Dnm^Bytx&v). mm^^m, 
m^^x<Dm^Mmxm^m^<D^^m^M^x\^mM^i)±M^^-<D 
ft^mm^¥— ^&^irmx&% 0 ~~x\ h2ia, m2iB^m^m^ : tti : e 
ti(Dmmm^—>^ir^mmx\ m2imm^mi±^ir^^mmm 
±$>)±mmi&^xM?j:&WA92 a $:^-rmxhz> 0 

[0237] EI22A— ctt, \H^nm92tmum^9Qt<Dm^un^xm , mmmj±m 
m^(D^x(Dm^mmxm^m^(D^mm^mm^x\^mmMf±mm^(D 
\H%mm^?— ^&^i~mx&% 0 ^x\ H22A, m22Bnmt£%mv£<v^fi : e 
tL<Dft^'mms<?—^&^ir¥-mmx\ m22c^m^m^^-r^^'mmm 
±tmmmi&^xmtf:%i%ft92a&^irmx&% 0 

[0238] Bl23A-C^, ^mm92bmUMi&96b<DMmmBVtX&<9, W£Z>U&V> 

mmmm±m}±mmi^vxm^^92a(Djimm^Mm^xh^, m 
mm&mm^^xcDm^mmxm^m^^mm^mmvxi^mmm)^ 
nm^-(D\H^mm^— >%^~tmx&z> 0 ^x\ m23A, m22>B\tw£Z>w&. 
o^ixm<z)rt^ts/^->^t¥ffi0t\ m23Cfemt£%mv£$:^-r%\H 
i®mmm±&)£mmi&^xmt£&i%ft92 a &7Firmxfoz> 0 

[0239] TO*£#2 ju m(D^l/-^^(DilM^, gtfflttS ¥WS2 ix mCD^m^: 
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^rbT, mzm#7^—xb(Di/—b&mmm3(DMmm85mcm'¥^xm 
m 7ooT:-e3o^^#(t^TV\ mmm85^nmvtc 0 
[0240] «m«85^y— vm^mmu AEmRxiMmco^mm85\z.v—bM 

&ji*VX 3kV/mm<Z) iM*!?-£r 1 55> 59 M bT^ffi^M^ff V \ |E|10t^i~j; 

#fc^^»JiSJEE«3tl^l!:i70V©iiCSE«£ESrBIiPbfei:r.5, i~-<-C<DgtJBM 
ftogSLEEST^:*^— *£r^i&-CO — h 1 70V<D^^mj±^r 1 50Hz<DM^#re 

MbT, i x lo^^xmrnrnm^tcMm^nofco Ms$kfem6K^-rtmx&z> 

o 

[0241] gt6 



N 
o 


A 


B 


c 


D 


E 


F 


G 


H 


i 


1 


HI 1 3 


O 


El 1 

3 ( c 

) 


O 


O 


52. 0 


51. 9 






2 


m i 4 


O 


m i 

4 ( c 

) 


O 


O 


56. 0 


56. 0 






*3 


El 2 0 


X 


El 2 
0 ( c 
) 


o 


X 


45. 0 


44. 0 






*4 


12 1 


X 


El 2 

1 (c 

) 


o 


O 


50. 0 


49. 0 


m± 


m± 


*5 


El 2 2 


X 


El 2 

2 ( c 

) 


o 


o 


51. 0 


49. 0 




m± 


*5 


El 2 3 


X 


El 2 

3 ( c 

) 


X 


o 


45. 0 


42. 0 
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[0242] m4K&tf%T/l'7T^h<DX^X*m^Vt£.ffl\^ UT<D^t^ir 0 

b: ^mmtmmmmt<DmmcRm^h^ (o) ( x ) % 

d : m^m\±(D^mmm±^m^^(D^m^UMm (o) ( x ) % 
e : m^m^mmm^x^m^-mrnxmrn^x^ ^ (o) ^ Mfi\ 

g :mwimm& a x io 9 [u) <Dm&M. ( ^ m) , 

H:}gg£!Mj# (1 X 10 9 tU)^jBfP^t^^^^^b^^\ 
[0244] ^JxibCTLT, ^Pj!(D^F!)^S>§^$^-l, 2-C«, l*lg&M92£|&igdjf? 

^96^(D^#^R^^§f C ^ N i X io 9 tn3i^,siKi»j^fcm, m^-m^m^mi^ 

[0245] H»!l7. 

mt^x, &nm<vm±LA<Dmit:^mm^fc 0 ^x\ m^m^m^mt^ & 
^(Dmmmmmm^mmmmi x io 9 im^b7t0#o^*( M m ) ig« 

& 0 i^m^7^^-r 0 
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[0246] 



No 


P d 

VMS, /o J 


Ag 

\M* /o ^ 


Cu 

( m m- o/ \ 


Ni 

VMM. /o ; 


\ /o J 


1 


n 

V 




n 


n 

u 




o 


n fi n 1 


QQ QQQ 

yy . yyy 


u 


U 


n 7 


q 
o 


n i 

U. Ul 


QQ QQ 

yy . y y 


u 


A 

U 


n 7 


A 

4: 


n i 


QQ Q 

yy . y 


u 


u 


n a 

U. 4 


c 
o 


U , 0 


QQ R 
yy , o 


u 


u 


n 9 

U. Ci 


u 


1 

1 




n 


n 


0 9 

U. Li 


7 


9 


QQ 

yo 


u 


u 


U 


o 
o 


A 


qe; 
y o 


i 
i 


u 


U 


Q 
y 


D 


y o 


U 


u 


U 


1 0 


Q 
o 




n 


n 


n 


1 1 
1 1 


Q 
y 


Q1 
y i 


n 
u 


u 


n 9 


1 9 

1 Li 


y * 0 


Qfl R 
yu * o 


n 
u 


u 


n 9 

U. Li 




1 u 


Qfl 
yu 


n 
u 


n 
u 




1 4 


1 R 


o u 


n 


n 


0 7 


15 


0 


0 


100 


0 


0. 2 


16 


0 


0 


99. 9 


0. 1 


0 


17 


0 


0 


0 


100 


0. 4 


18 


20 


80 


0 


0 


0. 9 


19 


30 


70 


0 


0 


0. 9 



[0247] m7£*), WffNo. KDrt$|Sm«92^illOO%^b7t^^«, $/yW*— W^V— 
924 1 ^Mla^^^oV^-C8-10^M»^*^15®A%^M^.-C*D^9, l£fc 
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[0248] itb^b-C, f^No. 2— 14{* % ft§B«ft92^<^«*BJ$W8— lOM^M 
OttMMlfi 0 /^ lbM^M^^^*£M2{CM%£L7'c^ 0<M1^15, 
85^M2< 100, Ml +M2 = 100W A%&m&iT%&mU)$%&^)&ftbirZ>fc 

—?*tfmx%Z>Z.b1PK>frZ> 0 
[0249] mMM8. 

*f\ ^-?>Wti?/^=i>m&i(PbZrO -PbTiO ) £r^&9-£1-£JE«ir^S':?tf> 

3 3 

•Cfif^l 50 ju m«Z)Jim#:i 1 &Ofc3-fe5^y^y— ^v— h&ffcKUfco 

[0250] r<Dir5^^y— ^v-— ^omj^it-e^^^cis-^^^v 5 ^^ 
^^tw^— h£r300$c»jg u i ooor-e^j^bf-o 

$50 ix m, i|iS50 At m(D^^^Lfc 0 
[0251] m-C. TO*£^2 m©7I/-^(D^%90#«%i:, ^W^^mMZ n 

m(D^^^^^i-^#C^^^640r(Z)#^ H «<Z)^^fe v *10#:®%^(Z)^ 

✓v^— &m&Mbtf9xn^<D&nnmoommmm^x8n*Mm 
mu +frfcm^xmtf7xmm&^<—xh$:{¥Mi'fro zntttevximLitM 
^y^mm^-^b^mm^^^K^v-^miKx^xnmu m.mk, m 
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&&7/^*^*mzXmi£Vfc.bZ.^ 6. 5g/cmHo^ 
[0252] jfcfcl, MIB«fc<f9^— ht^m^lB<D^mWmi5m\dm^V. 650 

[0253] MMM9. 

_hiE(D j;5 \cL,xnbfrifc.mmmj±m7^^—# i 7ov(z> msieajE 
&mtiautkz.z>, ir^xvmmmznTf^^—Mc&^x, mm 15^45 » 
m&mtiLmtimbtitco r©iiu±ir^fax- *&mmreo~ +170 

[0254] *fc, mmmi2tm^mmi5<Dmmmmm^ sRM^£vmmmm<vn&& 

[0255] Se8 

^8-1 
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No 






A e 

(Si %) 


P d 

(11% ) 


A u 

(Si°/o) 


#ft BS> t&t ~ 
f?ft Itp i£X (X i 

( X 1 0 " 6 /dee) 


*1 


100 


0 




17. 0 


#2 


100 


0 




17. 0 


3 


99. 99 


0. 01 




17. 0 


4 


99. 9 


0. 1 




17. 0 


5 


99 


1 




16. 9 


6 


98 


2 




16. 9 


7 


95 


5 




16. 7 


8 


90 


10 




16. 5 


9 


85 


15 




16. 2 


10 


80 


20 




16. 0 


11 


70 


30 




15. 4 


12 


95 




5 


16. 9 


*13 


60 


40 




14. 9 


*14 


70 


30 




15. 4 


*15 


70 


30 




15. 4 



No 






A g 

(11%) 


P d 

(«*%) 


A u 

(11%) 


a 2 

(X 1 0 - Vdeg) 


*1 


70 


30 


0 


15. 4 


*2 


100 


0 


0 


17. 0 


3 


100 


0 


0 


17. 0 


4 


100 


0 


0 


17. 0 


5 


100 


0 


0 


17. 0 


6 


100 


0 


0 


17. 0 


7 


100 


0 


0 


17. 0 


8 


100 


0 


0 


17. 0 


9 


100 


0 


0 


17. 0 


10 


100 


0 


0 


17. 0 


11 


100 


0 


0 


17. 0 


12 


100 


0 


0 


17. 0 


*13 


100 


0 


0 


17. 0 


*14 


70 


30 


0 


15. 4 


*15 


0 


0 


100 


14. 2 
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N o 


a i / a 2 


) 


-Lr-w-t 1 1 1 1 .t,- t 1 - 

-m- A 

( jCi 1TL ) 


B 

( n m ) 


mam. 

(%) 


1 


1. 1 


100 


4 5. 0 


11 






i n 
1 , u 


1U u 


a x. n 

4 D. U 






3 


0 99997 


100 


45. 0 


44, 7 


0. 7 


4 


V . -J J -J i 


1 00 


4S 0 


44 8 


0 4 


5 


0. 997 


99 


45. 0 


44. 9 


0. 2 


6 


0. 99 


98 


45. 0 


45. 0 


0. 0 


7 


0, 98 


95 


45. 0 


45, 0 


0, 0 


8 


0. 97 


90 


45. 0 


44. 8 


0. 4 


9 


0. 95 


85 


45. 0 


44. 7 


0. 7 


1 0 


0 Q4 




4^> 0 


44 6 


0 Q 


1 1 


0. 91 


70 


45. 0 


44. 6 


0. 9 


1 2 


0. 99 


95 


45. 0 


45. 0 


0. 0 


1 3 


0. 88 


60 


45. 0 


44. 4 


1. 3 


1 4 


1. 0 


70 


45. 0 


44. 4 


1. 3 


1 5 


1. 09 


70 


45. 0 


mm 





[0256] ^8-3fc*3V vt\ «/&#Jl^<DMi-te\ R^^^-f-^f ij 

^(ftfi%)&j3*LTVV5o 

m) £r^i~ 0 

3fiHHB»«ft:*:3EteSB ( /x m) offl^tt, l x io 9 [lIig«W]bfc#(D^^:^i 

fi( At m) ?r^i~ 0 

ittB(Dift*( | (A-B)/AX100 | )Sr^fo 
[0257] ^(D^8d^, it»!j-efe^»#-^l. 2*5^^15^. ft 12^*^1"^ 

1 2 
1 2 
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[0258] itmm-?&z>nm%r^i3fe. mmm^M(Dit ( a / « ) &o. 9x*)/b^ 

1 2 

i 

2 

[0259] ztibKtt^x^mm<DmMMx»&z>wft%r-%'3— i2x»^ ft^mmi2kM 

1 2 

i¥Mx^tc 0 
[0260] MMMio. 

mmmiot^x^ ±M<Dum^i)\\^x^ ^mmi2^xu^mmi5(D^mm. 
m.^m^xi^m^ritc^mM(Dmmmf±mT^^—^{z.m^x, ^mm7oco 

^mmi5(D^mMmc^9^ i J^b^M^t'h(D^—^bti,xmmm 

[0261] ±m<D£?K\^xnbfrifcmmmj±mT^^~¥izttLsX, uovommmfe 
zmnvfct^ -r^xcommmfcrnT^^—fK^^x, mm^K^u 
m<Dm&mi)mbtifc 0 ^(Dmmmj±mr^^—^m^.xo—+i7o 
v<D^mmfc&i50Hz(Dm$imxm\\i,x, 1 x io 9 \m^.xmmmm^±mmn 

[0262] ^9 
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No 




A g 
(«*%) 


P d 

(«*%) 


C u 

(«*%) 


N i 

(«*%) 


1 


99. 99 


0.01 


0 


0 


2 


99. 9 


0. 1 


0 


0 


3 


99 


1 


0 


0 


4 


98 


2 


0 


0 


5 


95 


5 


0 


0 


6 


90 


10 


0 


0 


7 


85 


15 


0 


0 


8 


80 


20 


0 


0 


9 


0 


0 


100 


0 


10 


0 


0 


99. 9 


0. 1 


11 


0 


0 


0 


100 


*12 


0 


0 


100 


0 


*13 


100 


0 


0 


0 



9-2 



N o 




A g 

(11% 

) 


P d 

(Si°/o 

) 


C u 

(SfS%) 


N i 

(fi%) 


1 


100 


0 


0 


0 


2 


100 


0 


0 


0 


3 


100 


0 


0 


0 


4 


100 


0 


0 


0 


5 


100 


0 


0 


0 


6 


100 


0 


0 


0 


7 


100 


0 


0 


0 


8 


100 


0 


0 


0 


9 


10 


0 


90 


0 


1 0 


0 


0 


100 


0 


1 1 


0 


0 


10 


90 


1 2 


100 


0 


0 


0 


1 3 


0 


0 


100 


0 



WO 2005/086247 



72 



PCT/JP2005/004097 



9-3 



N o 


fitv ^ = X 


(Kfi%) 


J*-,-. 1 l-n 71V* / r 

i A ( ju m 

) 


^_J_» .).-f— npi— 

fitB ( m 
m) 


^{iS^t* (% 
) 




u 


1 A A 

1 00 


45. 0 


44. 7 


a r7 

0. 7 


o 


f — \ 


100 


45, 0 


44. 8 


0. 4 


3 


o 


99 


45. 0 


44. 9 


0. 2 


A 




98 


45. 0 


45. 0 


A A 

u. 0 




O 


95 


45, 0 


45. 0 


0, 0 


6 


(J 


a a 
90 


45. 0 


44. 8 


A 1 

0. 4 


7 


O 


85 


45. 0 


44. 7 


0. 7 


8 


o 


80 


45. 0 


44. 6 


0. 9 


9 


o 


100 


45. 0 


44. 9 


0. 2 


1 0 


o 


99. 9 


45. 0 


45. 0 


0. 0 


1 1 


o 


100 


45. 0 


44. 8 


0. 4 


1 2 


X 


0 


45. 0 






1 3 


X 


0 


45. 0 







[0263] ^9-3^*5V>T, ^JS?*^ rpmm&foZiB&fe (O) irU *iV^^«(X 
) ^^Lfco 

®mm&mA( » m) ©Anas, is^ig»]«ttfo^^^*5TO^*A( » 

m) £r^i~ 0 

m. ( At m) £r^i~ 0 

^L*B<Z>^ffc*( I (A-B)/AX100 I )^i~ 0 
[0264] ^>^9^ib, ifctfc^fc5^##12:fcJ;T*13}2, rpmm&J&f&^faofctc 
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[0265] ^tv^^b-c, ^Jl^j£Ucfci6 

o 

[0266] MMM11. 

mmimitux, ±mcomm^.^^x, m^^mmmMx^m^t-^'mm 

o 

[0267] ^(Dm&tn, mmmj±mT?^^-?%&m<7)\Bimxmwjrp(DM:3: 
T?^^~?&ffim<Dmmxmm£&±&<Dm^m&mmmmm&<Dm^fr 

\z.n\^xm\^tdm^x^x\^ 0 ^.K\z.^y), ^Mcomwcxmrn^commm^m 
T^^—^m^mmxmmmm^t^tKx<>xB\^^th^t<Dm^ 
&mm~rz>^tmx$% 0 
[0268] ±m(DXDK\^xnbtitcmmm}±mT^^—^KM^x, uowmmmfc 

v<D^mf±&i5omz<Dmmmxmni^x, i x io 9 m-^xmmmm^±mmn 

[0269] ^10 
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(11%) 


A g 
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C u 
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N i 
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formed on a second side of the multilayer body and connected to the second 
inner electrode" . 

However, this technical feature cannot be a special technical feature 
since it is disclosed in prior art document JP 2003-318458 A (Kyocera 
Corp.), 7 November, 2003 (07.11.03), Par. Nos . [0044] - [0053] . 
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Claims 1-3, 19-36 

The group of invention of claims 1-3, 19-36 are linked only by the 
technical feature of "a multilayer piezoelectric body comprising: 

a multilayer body formed by alternating at least one piezoelectric 
element and inner electrodes composed of first and second inner electrodes , 

a first external electrode formed on a first side of the multilayer 
body and connected to the first inner electrode, 

and a second external electrode formed on a second side of the multilayer 
body and connected to the second inner electrode, 

wherein the strength of adhesion between the piezoelectric body and 
the inner electrodes is less than the flexural strength of the 
piezoelectric body" . 

However, since this technical feature is disclosed in the prior art 
document ment i oned above , 

considering the specific forms stated in the claims, the claims 1-3, 
19-36 of the international application define nine groups of inventions: 
the inventions of claims 1-3; the inventions of claims 19, 24; the 
inventions 2 0-23; the invention of claim 25; the inventions 26-31; the 
invention of claim 32 ; the invention of claim 33 ; the inventions of claims 
34, 35; and the invention of claim 36. 

Further, the unity concerning claims 26-31 will be examined. 

The group of inventions claim 2 6-31 are linked only by the technical 
feature that "the metal composition in the inner electrodes comprises 
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However, since this technical feature is disclosed in the 
above-mentioned prior art document, considering the specific forms of 
the inventions of claims, claims 26-31, the claims of the international 
application define five inventions: the invention of claims 26, 27; the 
invention of claim 28; the invention of claim 29; the invention of claim 
30; and the invention of claim 31. 

Therefore claims 1-3, 19-36 define 13 inventions. 

Consequently, this international application contains 17 inventions 
not satisfying the requirement of unity of inventions. 
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